Purpose Since food banks have a strong influence on recipients' diets, and seem to have difficulties in supporting healthy diets, improving the dietary quality of food parcels is important. The aim of our study was to assess whether improving the dietary quality of food parcels, using different strategies, can positively impact the actual dietary intake of Dutch food bank recipients. Methods This randomized cross-over controlled trial (Trial ID: ISRCTN40554133) with four intervention conditions [(1) Control (standard food parcel), (2) snacks -(standard food parcel with replacement of unhealthy snacks by staple foods), (3) FV + (standard food parcel plus the recommended daily amount of fruit and vegetables), (4) snacks -+ FV + (standard food parcel with replacement of unhealthy snacks by staple foods plus the recommended daily amount of fruit and vegetables)] included 163 food bank recipients, from three food banks. At baseline, participants filled in a questionnaire. Dietary intake data were collected through 24-h recalls after both intervention conditions at 4 and 8 weeks follow-up. Primary outcome was daily fruit and vegetable intake, secondary outcomes were daily dietary intakes of food groups and nutrients. Results Multi-level linear regression analysis, using a two-level model, showed a higher mean daily fruit intake in participants in the FV + condition than in participants in the Control condition (delta (δ): 74 [40.3;107.6] g). Both mean daily fruit and vegetable intake were higher in participants in the Snacks -+ FV + condition than in participants in the Control condition (fruit δ: 81.3 [56.5;106.2] g; vegetables δ: 46.2 [17.5;74.9] g), as well as in the Snackscondition (fruit δ: 70.0 [38.8;101.1] g; vegetables δ: 62.2 [26.2; 98.2] g).
Introduction
Food assistance program users are generally low-income families and individuals, who make use of temporary food assistance programs such as food banks, food pantries, or a supplemental nutrition assistance program. Food assistance program users often have poorer diet quality compared to people not using any food assistance programs (non-users) [1] [2] [3] . Studies on dietary intake of food assistance program users show that they have a lower consumption of fruit, vegetables, dairy products, and seafood than recommended by the national dietary guidelines [2, 4] , and also when compared to the general population [5] and to the low-socioeconomic status (SES) population [2, 6] .
Dutch food banks aim to weekly provide food parcels that supplement the normal diet for 2-3 days. The content of these food parcels largely depends on donated foods by food companies, supermarkets and individuals. As food bank recipients have limited resources to purchase additional foods, they largely rely on the quantity and quality of the food in the food parcels [7] [8] [9] [10] . Previous studies have shown that the content of food parcels is often not in line with dietary guidelines [11, 12] . Our previous work also shows that the content of food parcels supplied by the Dutch food bank provided too high amounts of energy, protein and saturated fat, whereas the provided amounts of fruits and fish were too low to meet the Dutch dietary guidelines [13] . These results suggest that food bank recipients cannot meet the dietary guidelines for a healthy diet if the food provided in the food parcels is the major food source. This consequently may lead to higher risks of nutrition-related chronic diseases. Food bank recipients are thus a specific group of nutritional concern.
Since food banks have a strong influence on recipients' diets, and nowadays seem to have difficulties in supporting healthy diets, improving the dietary quality of the food parcels is important. A modelling study, using linear programming, showed that dietary recommendations for macro-and micronutrients could be better met by improving the content of the food parcel [14] . However, it is unclear whether improving the dietary quality of the food parcels will actually lead to a healthier dietary intake among their users, and it is unknown what the best strategy is to improve the parcels. Therefore, we aim to assess whether improving the dietary quality of the food parcels, using different strategies, will positively impact the actual dietary intake of Dutch food bank recipients. This knowledge is necessary to help develop the most effective strategy that can be applied by food banks to improve dietary intake of Dutch food bank recipients.
Methods
At the start of the study in 2012, there were approximately 135 food banks in the Netherlands. The inclusion criterion for food banks to participate in our study was provision of food parcels once a week. To increase the representativeness, we recruited three large food banks (> 100 recipients) in total, from medium size (< 150,000 inhabitants) as well as larger cities (≥ 150,000 inhabitants), and from different regions across the Netherlands (provinces:
Noord-Holland, Gelderland and Overijssel), which were willing to participate.
This study was approved by the Medical Ethical Committee of the VU Medical Center in Amsterdam, the Netherlands, as well as the national board of the Dutch Food Bank. The study is registered at the ISRCTN trial register (ISRCTN40554133). The CONSORT checklist was used to avoid inadequate reporting of the study.
Design
We performed a randomized cross-over controlled trial because fewer participants are needed compared to a parallel design. Food bank recipients are participants that have a lot going on in their lives and therefore are hard to recruit. Furthermore, this design makes it possible to study different strategies within the same participants. The trial included 4 intervention conditions in two consecutive periods, lasting 4 weeks each. We did not include a wash-out period because we expected little to no carry-over effect; participants received food parcels weekly and dietary intake data was collected within a week after receiving the food parcel. There is a chance that participants kept the non-perishable foods, but since we previously showed that low food security is highly prevalent [15] we assume this is a very small chance. Per food bank, the trial lasted 8 weeks in total. Food parcels were supplied during 10 weeks, but final measurements took place 2 weeks before the end of the intervention. Data were collected between October 18th and December 20th, 2012. Per food bank, participants were randomly allocated to one of the possible sequences by the researchers, before the start of the trial. Not all intervention conditions were comparable because it would not be informative to compare two completely different interventions. At baseline (T0, after randomization), participants filled in a questionnaire and underwent anthropometric measurements. Dietary intake data were collected through 24-h (24-h) recalls after both intervention conditions at 4 (T1) and 8 (T2) weeks follow-up. A flowchart of the study is presented in Fig. 1 .
Recruitment and participant selection
Recipients of the three food banks were recruited through information letters, active recruitment at the food banks and promotional posters between October 5th and 18th, 2012. The aim of the study on the recruitment materials was to assess improvement of food parcels. The recipients could sign up for the study with an application form, by telephone or e-mail. Of the approximately 700 food bank recipients at the three participating food banks, 205 (29%) voluntarily indicated that they were interested to participate ( Fig. 1 ). Food bank recipients were eligible to participate if they met the following criteria: (1) ≥ 18 years of age, (2) adequate command of the Dutch language to participate in oral and written interviews, (3) recipient of a Dutch food bank > 1 month, (4) collect own food parcel at the food bank, and (5) possible to be contacted by phone. Only one member per household was enrolled. Four recipients withdrawn from participation. In total, 201 food bank recipients were randomly allocated to one of the ten possible sequences. Forty recipients signed up for participation, but ultimately did not participate. For 22 of these recipients we were able to ascertain the reason for non-participation; (1) no longer a food bank recipient at the start of the study (n = 5), (2) lack of time (n = 5), (3) no longer wanted to participate (n = 2), (4) no adequate command of the Dutch language (n = 4), and (5) other reasons (n = 6) such as illness or not willing to participate in anthropometric measurements. Participants who completed the study received a gift coupon of 5 Euros and a bag with fruit and vegetables and non-food items (e.g., personal care products and tools to make it easier and more fun to prepare the fruits and vegetables).
Development intervention
Development of the intervention was based on the results of our previous studies in which we showed that (1) the provided amounts of saturated fat in a single-person food parcel for one single day were higher, whereas the provided amounts of fruits were lower than the nutritional guidelines [13] , and (2) that the majority of the Dutch food bank recipients had lower intakes than dietary reference intakes for dietary fiber, fruit, vegetables, and fish, and a higher intake for saturated fat [16] . Based on these results, we expected to be able to improve dietary intake by providing extra fruit and vegetables to the food parcel, and remove unhealthy snacks from the food parcel. Potential intervention strategies to improve the content of the food parcels were also discussed with participants during focus group discussions. Strategies that participants seemed to be most enthusiastic about and were considered feasible and effective in improving dietary intake by the researchers were selected as intervention conditions for this study. Prior to the main study, a pilot was carried out among 19 food bank recipients from a food bank in a small city (Huizen, the Netherlands) to test our study materials and the feasibility of the intervention strategies. This was done by supplying altered food parcels, administering a questionnaire, measuring dietary intake through 24-h recalls and obtaining anthropometric measurements.
Intervention conditions
The trial consisted of the following intervention conditions: (1) Control: the standard food bank specific food parcel with additional non-food items (e.g., personal care products, blanket).
(2) Snacks -: the standard food bank specific food parcel in which unhealthy snacks (e.g., chocolate, cookies, potato chips) were replaced by staple foods (e.g., pasta, rice), with additional non-food items (e.g., personal care products, blanket).
(3) FV + : the standard food bank specific food parcel plus the recommended daily amount of fruit (2 pieces) and vegetables (200 g) [17] for all household members for 7 days (4 days fresh, and 3 days non-perishable vegetables).
(4) Snacks -+ FV + : the standard food bank specific food parcel in which unhealthy snacks (e.g., chocolate, cookies, potato chips) were replaced by staple foods (e.g. pasta, rice) plus the recommended daily amount of fruit (2 pieces) and vegetables (200 g) [17] for all household members for 7 days (4 days fresh, and 3 days non-perishable vegetables).
The total amount of kilocalories of the food parcels was not taken into account in improving the dietary content of the food parcels. Essential non-food items were added to the food parcels in the Control and Snacksconditions to let participants in these conditions also benefit from their participation in the intervention study.
Measurements

Questionnaire
At baseline, participants completed a self-administered general questionnaire at the food bank, which consisted of questions regarding socio-demographics and smoking. Participants who had difficulties in reading or writing were offered help filling in the questionnaire.
Socio-demographics included date of birth, sex, duration of being recipient of the Dutch food bank (< 6 months, 6-12 months, and > 12 months), household composition (number of children < 18 years, ≥ 18 years, and adults in household) and highest completed educational level. For household composition, we created three categories: single parent household (including one adult and at least one child), single or multiple household without children (including at least one adult and no children), and multiple household with children (including at least two adults and at least one child). We created three levels of education: low (did not complete any education or finished elementary school), medium (high school, general intermediate, and lower vocational education, general secondary, and intermediate vocational education) and high (higher vocational education, university).
Smoking was categorized into current smoker yes or no.
Anthropometric measurements
At baseline, trained researchers measured participants body height and body weight, according to a standardized protocol developed for this study. For these measurements, participants were asked to remove any items from their pockets and to take off their shoes and coat. Not all participants (n = 4) were willing to take off their shoes and / or coat. For these persons we adjusted height and weight using standardized measures for clothes and shoes, based on the study of Frank et al. [18] . A portable stadiometer, type Seca ® 214, was used to measure height to the nearest 0.1 cm, and a calibrated mechanical scale, type Seca ® 761, to measure weight to the nearest 0.5 kg. Body mass index (BMI) was calculated as measured weight (kg) divided by measured height squared (m 2 ). BMI cutoff points of the WHO were used to define weight status [19] .
Study outcome: dietary intake
Dietary intake data were collected by trained interviewers through multiple 24-h recalls, after both intervention conditions at 4 (T1) and 8 (T2) weeks follow-up, using the USDA five-step Multiple-Pass Method (MPM) [20] [21] [22] . The MPM method was developed for collecting interviewer-administered 24-h recalls and includes multiple passes through the 24-h of the previous day, during which respondents receive cues to help them remember and describe foods and drinks they consumed [22] . Interviewers additionally asked participants whether the recall day was a normal day regarding dietary intake (yes/no).
During the baseline measurements of the study at T0 a table scale, type KERN FCE 6 K2 ® and extensive tableware were used, and a portion size photo booklet was introduced to the participants to assist in portion-size estimation of consumed foods and drinks at T1 and T2. The portion size photo booklet was taken home by the participants to be used in the 24-h recalls, which were all conducted by phone at dates and times unannounced to the participants. We aimed to obtain dietary information on two different weekdays and one weekend day, or if not possible, on three different weekdays.
All recorded foods and drinks from the multiple 24-h recalls per intervention period were coded with the corresponding Dutch Food Composition Table code (NEVOcode) [23, 24] . Portion sizes consumed were entered in grams [23] . Energy content (kcal) and nutrient composition (mg, g, en%) of the foods and drinks consumed were determined using the 2010 NEVO-database [24] , which contains the nutrient composition of foods and drinks commonly consumed in the Netherlands. The primary outcomes of the intervention were mean daily fruit and vegetable intake (g/d). Secondary outcomes were mean daily dietary intake in terms of food groups [grains, flour, rice (g/d), nuts, seeds and snacks (g/d), pastry and cookies (g/d), pulses (g/d), and sugar, candy, sweet filling and sweet sauces (g/d)] and nutrients [energy (kcal/d), protein (en%/d), mono-and disaccharides (en%/d), polysaccharides (en%/d), total fat (en%/d), saturated fat (en%/d), fiber (g/d), vitamin C (mg/d), sodium (g/d), and potassium (mg/d)]. Amount of foods from food groups consumed (g), and nutrient data (mg, g) were averaged over the days assessed.
Blinding
Due to the nature of the intervention, it was not possible to blind participants to the allocated intervention conditions. Researchers were not blinded to the allocated intervention conditions of the participants because they weekly prepared the content of the food parcels and supplied the food parcels themselves. Therefore, there was intensive personal contact with the participants, which made blinding not possible.
Power calculation
The sample size was calculated using data on fruit and vegetable intakes from the Dutch National Food Consumption Survey [25] . To detect a difference of 60 grams of fruit between two conditions (assuming a standard deviation of 114 grams per day [25] ), a power of 80%, a significance level of 5% and a correlation between the repeated measurements of 0.6), 40 subjects per condition were needed. With 40 subjects for each condition, a difference of 52 grams per day in vegetable intake (assuming a standard deviation of 95 grams per day [25] ) can be detected.
Statistical analyses
Statistical analyses were performed using IBM SPSS statistics for Windows version 21.0 (Armonk, NY: IBM Corp, USA) and STATA (version 14). Descriptive statistics were used to summarize participants' characteristics. Continuous variables were presented as mean and standard deviation (SD), whereas categorical variables were presented as frequency and relative frequency.
Differences in dietary intake between the four intervention conditions were assessed using multi-level linear regression analysis, using a two-level model (i.e., repeated measurements clustered within participants). In the first model, crude analyses were conducted, while in the second model adjustments were made for order of the intervention (period 1 or period 2), the number of days between receiving the last food parcel and the 24-h recall, food bank, and whether the recall day was a normal day regarding dietary intake (yes/no). In addition, we tested for interaction between the intervention conditions and baseline body weight status of the participants (underweight/normal weight vs. overweight/ obesity). Differences in mean daily intake between the intervention conditions are presented in kilocalories, (milli)grams, or energy percentages and their corresponding 95% confidence intervals (95%CI). All analyses were intention-to-treat.
Results
Participant characteristics
Of the food bank recipients who signed up for the study (N = 205), 165 (80.5%), completed the baseline measurements ( Fig. 1) . Two females who reported being pregnant at baseline were excluded from data analysis. Consequently, a total of 163 participants were included for data analyses. Nine participants dropped out during the intervention study; eight because they were no longer recipient of the food bank and one because of personal reasons.
The three participating food banks (with number of participants indicated in brackets) were located in Alkmaar (n = 33), Apeldoorn (n = 43), and Enschede (n = 87). Mean age of the study population was 45.1 (SD:10.8) years and 68.1% was female ( Table 1 ). The majority of the participants lived in households without children (52.5%), and was educated at medium level (73.6%). Furthermore, 65% was a current smoker and almost 60% was either overweight or obese.
Dietary intake
At T1, we assessed dietary intake of 16 participants using one, 119 participants using two, and 21 participants using three 24-h recalls. At T2, these were 20, 127 and 0 participants, respectively. We were not able to assess dietary intake of 2 participants at T1 and 7 participants at T2. Mean daily dietary intakes of food groups and nutrients, stratified by intervention condition, are presented in Table 2 . .7] g) were higher than in the Snacks -+ FV + condition. The latter difference was most attributable to participants with underweight/normal weight compared to participants with overweight/obesity. No statistically significant differences were found in mean daily food group intakes between the FV + condition and the Snacks -+ FV + condition.
Differences in mean daily food group intake
Differences in mean daily nutrient intake
Results of the adjusted multilevel analyses show statistically significant differences in mean daily intakes of several nutrients between the different intervention conditions (Table 3 ). In the Snackscondition, mean daily intake of protein (difference (δ): − 1.3 [ − 2.4; − 0.2] en%) was lower than in the Control condition. In the FV + condition, mean daily intakes of carbohydrates (δ: 4.9 [1.8;8.0] en%), mono-and disaccharides (δ: 4.8 [1.8;7.8] en%) and fiber (δ: 2.8 [0.1;5.4] g) were higher, whereas mean daily intake of total fat (δ: − 4.5 [ − 7.4; − 1.7] en%) was lower than in the Control condition. The differences in the intakes of carbohydrates and total fat were most attributable to participants with overweight/obesity, compared to their counterparts. Similarly statistically significant differences were found in mean daily intakes of carbohydrates, mono-and disaccharides, total fat and fiber between the Snacks -+ FV + condition and the Control condition. Additionally, mean daily intakes of vitamin C (δ: 22.2 [2.6;41.8] mg) and potassium (δ: 427 [121;734] mg) were higher in the Snacks -+ FV + condition than in the Control condition.
Except from lower mean daily intakes of vitamin C (δ: − 31.65 [ − 56; − 7.2] mg) and potassium (δ: − 692 [ − 1079; − 305] mg) in the Snackscondition than in the Snacks -+ FV + condition, no statistically significant differences in mean daily intakes between these two intervention conditions were found. No statistically significant differences were found in mean daily nutrient intake between the FV + condition and the Snacks -+ FV + condition.
Discussion
To the best of our knowledge, this study is the first randomized controlled trial to compare multiple strategies improving the dietary quality of food parcels on dietary intake in food bank recipients. Results of this study show that, overall, adding fruit and vegetables to the standard food bank specific food parcels (either in combination with replacing unhealthy snacks from the standard food parcel by staple foods or not) positively impacted dietary intake of Dutch food bank recipients. Participants in the FV + condition showed higher mean daily fruit intake than participants in the Control condition. Both mean daily fruit and mean daily vegetable intake were statistically significant higher in participants in the Snacks -+ FV + condition than in participants in the Control as well as in the Snackscondition. The intervention strategy in which unhealthy snacks from the standard food parcel were replaced by staple foods did not improve dietary intake of the participants; mean daily intake of the food group nuts, seeds and snacks did not significantly differ from the reference groups and mean daily intake of the food group sugar, candy, sweet filling and sweet sauces was statistically significant higher than in the Snacks -+ FV + condition.
It is not possible to directly compare our results with other studies conducted in food assistance programs, as our study is the first to examine the effect of changing the actual content of the food parcels in various ways. In contrary to our results, a randomized intervention study by Depa et al. [26] , in which two daily portions of FV each week for four weeks were provided, did not show higher FV intakes in food bank users compared to non-users. This difference might be explained by the differences in the amount of fruit and vegetables provided, sample size and method used to assess dietary intake (food frequency questionnaire vs. 24-h dietary recalls). Other studies have mainly focused on improving the diet through financial incentives or restriction of purchase of less nutritious foods. A randomized clinical trial in low income participants of a food benefit program [27] showed that a financial incentive on fruit and vegetables (i.e., 30% of the purchase price) resulted in a higher fruit but not vegetable intake compared to the control group. A randomized controlled trial by Olsho et al. [28] also showed a higher fruit intake, but also a higher vegetable intake in Supplemental Nutrition Assistance Program (SNAP) participants who received a 30% rebate on fruit and vegetable purchased with SNAP benefits. Making fruit and vegetable consumption easier, by either adding fruit and vegetables to the food parcels as we did in our study, or reducing the price of fruit and vegetables in other studies, seems to result in higher fruit intakes, but not always in higher vegetable intakes. Adding fruit and vegetable to the food parcel seems to be the more effective in improving fruit (δ 74-81.3 g/d) and vegetable (δ 46.2-62.2 g/d) intake in food assistance program users than a financial incentive of 30% (fruit: δ 26-40 g/d; vegetables: δ 30.8 g/d) [27, 28] . Harnack et al.
[27] also showed that restricting the purchase of less nutritious foods (i.e., sugar sweetened beverages, candies and sweet baked goods) in combination with a financial incentive on fruit and vegetables resulted in lower servings of the restricted foods per day compared to both the control group and the group receiving a financial incentive on fruit and vegetables. On the other hand, restriction of purchase of less nutritious foods only did not always result Table 2 Mean daily dietary intake (SD) of food groups and nutrients, stratified by intervention condition, of 159 Dutch food bank recipients a,b,c a The number of participants per intervention condition is the sum of participants in the conditions in intervention period I and intervention period II. Therefore, it does not add up to the total number of participants ( Fig. 1 ) b Values are presented as mean ± SD c Control condition standard food bank specific food parcel with additional non-food items; Snackscondition: standard food bank specific food parcel in which unhealthy snacks were replaced by staple foods, with additional non-food items; FV + condition: standard food bank specific food parcel with additionally the recommended daily amount of fruit and vegetables for all household members for 7 days; Snacks -+ FV + condition: standard food bank specific food parcel in which unhealthy snacks were replaced by staple foods with additionally the recommended daily amount of fruit and vegetables for all household members for 7 days in lower intakes of less nutritious foods. In our study, we did not find an effect of replacing unhealthy snacks from the standard food parcel by staple foods either in combination with additional fruit and vegetables or not, on snack intake. Although the participants in the study by Harnack et al. [27] were lower income participants who were not currently enrolled in SNAP the study suggests that, a combination of intervention strategies might be most effective in improving overall dietary intake. This is in line with the results of our study. In our study we observed some unexpected results. First, we added the recommended daily amount of fruit and vegetables for all household members for 7 days in the FV + condition and in the Snacks -+ FV + condition. These amounts were however not fully reflected in mean daily intakes of fruit and vegetables of the food bank recipients who participated in our study in these conditions. Several explanations for this discrepancy exist. We cannot exclude that participants (1) hoarded the non-perishable supplied vegetables, (2) underreported their fruit and vegetable intake, or (3) gave away fruit and vegetables to, or exchanged fruit and vegetables for other food products with participants in other conditions or non-participating food bank recipients. Also, from literature it is known that intake in grams with their corresponding 95% confidence intervals per intervention condition 2 , compared to the reference group. Black bars represent differences in mean daily intake compared to the control condition, white bars represent differences in mean daily intake compared to the Snacks -+ FV + condition. 1 Multilevel linear regression analysis were adjusted for: number of days between receiving the last food parcel and 24-h recall, order of interventions, food bank and whether the day of the 24-h recall was a normal day regarding dietary intake. 2 Control condition standard food bank specific food par-cel with additional non-food items; Snackscondition standard food bank specific food parcel in which unhealthy snacks were replaced by staple foods, with additional non-food items; FV + condition: standard food bank specific food parcel with additionally the recommended daily amount of fruit and vegetables for all household members for 7 days; Snacks -+ FV + condition: standard food bank specific food parcel in which unhealthy snacks were replaced by staple foods with additionally the recommended daily amount of fruit and vegetables for all household members for 7 days. *P < 0.05 adult caregivers may sacrifice their own diet to avoid that their children should experience hunger [29] , and women may be the first to compromise their diet in an unhealthy way, to protect their children and partner when the family faces threats to their food supply [30, 31] . Although fruit and vegetable intakes were lower than theoretically could be expected in the FV + condition and in the Snacks -+ FV + , still a significant increase in fruit and vegetable consumption was reported, which is known to be associated with recognizable decreases in morbidity and mortality [32, 33] . Second, we found unexpected results with regard to the mean daily food group intakes of pulses and sugar, candy, sweet filling and sweet sauces in the Snackscondition. In this intervention condition, unhealthy snacks (e.g., potato chips, cookies, chocolate) were replaced by staple foods such as pasta and rice. Therefore, we did not expect a statistically significant higher intake of sugar, candy, sweet filling and sweet sauces than in the Snacks -+ FV + condition, nor a statistically significant higher intake of pulses in this condition than in both the control condition and the Snacks -+ FV + condition. Perhaps, purchase and storage behavior of the participants could explain these results, but unfortunately these were not measured.
Strengths of this study include the comparison of several intervention conditions developed with input from food bank recipients, pilot-testing of the intervention conditions, the use of a randomized controlled trial with intention-to-treat analysis and a very low attrition rate (5.6%). Furthermore, by adding fruit, vegetables and staple foods to and removing unhealthy snacks (i.e., unhealthy foods) from the standard food parcel, we made it relatively easy for participants to improve dietary intake.
Limitations of this study should also be noted. The researchers as well as the participants were not blinded regarding allocation to the research conditions. Still, participants were not aware of the exact research aim. Furthermore, participants within one food bank were allocated to all possible intervention sequences. Therefore, participants could exchange or give away foods typical for their intervention condition, which could have led to an underestimation of the intervention effect. When using cluster randomizing, this would not have been the case. Also, we supplied some non-perishable products, such as non-perishable vegetables (for 3 days maximum), pasta and rice. We cannot exclude that participants hoarded these products which may have led to an underestimation of the vegetables, pasta and rice Table 3 Estimated adjusted differences in mean daily nutrient intake per intervention condition, compared to the Control and the Snacks -+ FV + conditions a,b,c,d a The number of participants per intervention condition is the sum of participants in the conditions in intervention period I and intervention period II. Therefore, it does not add up to the total number of participants ( Fig. 1 ) b Values are presented as mean differences and 95%CI c Adjusted for number of days between receiving the last food parcel and 24-h recall, order of interventions, food bank and whether the day of the 24-h recall was a normal day regarding dietary intake d Control condition standard food bank specific food parcel with additional non-food items; Snackscondition standard food bank specific food parcel in which unhealthy snacks were replaced by staple foods, with additional non-food items; FV + condition: standard food bank specific food parcel with additionally the recommended daily amount of fruit and vegetables for all household members for 7 days; Snacks -+ FV + condition: standard food bank specific food parcel in which unhealthy snacks were replaced by staple foods with additionally the recommended daily amount of fruit and vegetables for all household members for 7 days * Significantly differ from the reference group intake. However, to avoid hoarding, final measurements took place 2 weeks before the end of the intervention. Furthermore, we strived to collect dietary intake data of three days from each participant, for both intervention periods. Since we experienced that this was not always feasible in the first intervention period we decided to strive to collect dietary intake data of two days from each participant in the second intervention period. However, we used (several) multiple pass 24-h dietary recalls to collect dietary intake data. Previous studies showed that this method is considered most accurate to assess the overall energy, carbohydrate, protein, fat, or nutrient intake in low-income households [20, 34, 35] , though underreporting is often observed in all self-reporting of dietary intake [36, 37] . In addition, we removed unhealthy snacks from the food parcels (e.g. chocolate, cookies, potato chips), but intake of snacks was measured through two food groups (i.e. salty and sweet) as defined in the NEVO-table [24] . These food groups are a bit broader and therefore also include healthy snacks such as nuts, and sweet filling such as jam. This may have led to an overestimation of unhealthy snack intake in our study. A final limitation of our study is that participants were self-selected. Therefore, we do not know whether the participants in our study were representative for the average food bank recipient and consequently bias may have occurred. This study shows that improving the dietary quality of the food parcels positively impacts the dietary intake of Dutch food bank recipients. The results of this study revealed that adding fruit and vegetables to the standard food parcels, either in combination with replacing unhealthy snacks by staple foods or not, was an effective intervention strategy to increase daily fruit, vegetables and fiber intakes, and to decrease total fat intake. The intervention strategy in which unhealthy snacks from the food parcel were replaced by staple foods did not seem to be effective in improving dietary intake, it even seems to worsen the quality of food bank recipient's diet. Longer term studies are needed to assure the sustainability of the changes. With this knowledge we can further develop effective strategies that can be easily applied by food banks to improve dietary intake of Dutch food bank recipients.
